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1. INTRODUCTION

Under Section 111 of the Clean Air Act, the Environmental Protection
Agency is required to develop standards of performance for stationary
sources that have been determined to contribute significantly to air
pollution. EPA is conducting a study to develop standards that would
limit volatile organic compound emissions from new waste water treatment
systems in petroleum refineries. Under contract to the Emission
Measurement Branch, EPA, TRW Environmental Operations personnel conducted
a testing program at the segregated and unsegregated water treatment
systems at the Chevron USA, E1 Segundo Refinery in E1 Segundo, CA during
August 1 to August 12, 1983.

The purpose of this test program was to provide estimates of the
organic compound release rates from dissolved air flotation units (DAF)
and induced air flotation unit (IAF). These release rates are necessary
to estimate uncontrolled emission rates from uncovered flotation devices
for potential emission reduction and cost effectiveness calculations.

The air flotation devices at Chevron's waste water treatment
facilities are equipped with covers. Ventilation air is mechanically
drawn or pumped through the covered spaces and is treated for odor
control prior to release to the atmosphere. The ventilation air prior
to the control devices was measured to estimate the organic release rate
that would have occurred if the flotation devices were uncovered. This
approach was used to estimate uncovered unit emission because of the
difficulty in measuring a dispersed-source fugitive emission. It is
assumed that the dominant factors affecting organic emission rates are
the water characteristics and the physical turbulence caused by bubbling
air through the water, and that meterological factors such as air
temperature and wind speed are secondary parameters.



Tests were conducted to determine the mass fiow rate and the organic
species composition of the ventilation air from the DAF and the
equalization basin in the segregated system effluent treatment plant,
and the IAF servicing the unsegregated water treatment system. Limited
screening tests were conducted after the activated carbon control devices
servicing these units to estimate the hydrocarbon removal. During the
air measurements, samples of the waste water were collected from various
points in the treatment system to characterize the liquid streams.

These samples were analyzed for chemical oxygen demand (COD), total
organic carbon (TOC), total chromatographical organics (TCO), and oil
and grease content using standard methods for water analysis.

The results of these tests are presented in Section 2. A description
of the process and the operation during the test period is given in
Section 3. The sampling locations and the sampling and analytical
procedures are discussed in Sections 4 and 5 respectively. The appendices
to this report contain example calculations, field data, test logs and a
list of project participants.



2. SUMMARY AND DISCUSSION OF RESULTS

This section details the results of the testing and analysis at the
E1 Segundo Refinery waste water treatment units. The overall refinery
waste water treatment system is illustrated in Figure 3-1 and the sampling
locations are indicated in Figures 4-1, 4-3, and 4-5. Table 2-1 presents
a summary of the periods during which continuous hydrocarbon monitoring
was performed at the indicated sample locations. Table 2-2 presents a
summary of the periods during which integrated gas samples were collected,
velocity or flow rate measurements were conducted and when liquid samples
were collected from each location. The results are discussed separately
for the Effluent Treatment Plant (DAF and equa]iiation tank), the
unsegregated water system (IAF) and the combined results of water analyses.

2.1 EFFLUENT TREATMENT PLANT TEST RESULTS

The results of testing at the dissolved air flotation (DAF) system
and the equalization tank are discussed separately in this section.
2.1.1 DAF System

A summary of the daily average total hydrocarbon mass flow rates in
the DAF ventilation air and the equalization ventilation air prior to
the emission control devices is presented in Table 2-3. The total
hydrocarbon measurement does not exclude methane. The hydrocarbon mass
flow in the DAF ventilation air ranged from 6.17 1bs/hr to 9.01 1bs/hr
(24-hour average basis) over the seven days of testing. The average
mass flow was 7.21 1bs/hr (24-hour basis). The test results on a one-hour
average basis for each day of testing are presented in Tables 2-4 to 2-10.
The average total hydrocarbon concentration based on equivalents of
propane is presented for each one-hour period. Propane was chosen as
the calibration species because it is a stable compound and calibration
mixtures are easily acquired and stored. For the organic species expected
at refineries, the response of the analysis is directly proportional to
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Table 2-1.

SAMPLING LOG OF CONTINUOUS HYDROCARBON MONITORING:

SAMPLING LOCATIONS AT THE CHEVRON REFINERY - EL SEGUNDO, CALIFORNIA

Sample location area

DAF tank Equalization tank IAF tank
' No. No. No.
Sample Time hours sample Time hours sample Time hours
Date location sampled sampled location sampled sanpled location sampled sampled
8/3/83 Ventilation 0800-2400 16 Ventilation 1100-2400 13 —_
air air
8/4/83  Ventilation 0000-2400 24 Ventilation 0000-2400 24 —_
air air
8/5/83 Ventilation 0000-1100 16 Ventilation 0000-1300 13 -
air air
8/5/83 Exhaust 1400-1700 3 —_—
8/6/83 NO - - - - TESTS - =« - - = ON - - =~ = = WEEKEND
8/7/83 NO - - - =~ TESTS - - - - = ON - - =« =~ = WEEKEND
8/8/83 Ventilation 1100-2400 13 Ventilation 1700-2400 7
air air :
8/9/83 Ventilation 0000-2400 24 Ventilation 0000-2400 24
air air
8/10/83 Ventilation 0000-1100 11 Ventilation 0000-2400 24
air air
Exhaust 1300-1600 3
Ventilation 1700-2400 7
air
8/11/83 Ventilation 0000-1400 14 Ventilation 0000-1400 14
air air
8/12/83 Exhaust 0900-1200 3
Exhaust 1200-1500 3

Exhaust = tank carbon house outlet vent.



Table 2-2. DAILY TIME TABLE OF SAMPLING ACTIVITIES AT THE CHEVRON REFINERY - EL SEGUNDO, CALIFORNIA
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.Table 2-2. Continued
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Table 2-2. Continued
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Table 2-2. Concluded
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Table 2-3. SUMMARY OF DAILY EMISSION RATE AVERAGES: CONTINUOUS MONITORING RESULTS

EFFLUENT TREATMENT PLANT, CHEVRON - EL SEGUNDO, CALIFORNIA

Test day

Sample location 8/3/83 8/4/83 8/5/83 8/8/83 8/9/83 8/10/83 8/11/83

8/12/83 Average

Total hydrocarbon mass flow rate, lbs/hr

DAF ventilation air

(1bs/hr) 7.18 6.37 6.85 6.75 8.11 6.17 9.01
DAF carbon house . _ _ . . 1. 682 .
outlet (1bs/hr) .
Equalization tank
ventilation air 4,18 4.65 4.24 — —_ — —
(1bs/hr)

Equalization tank carbon

house outlet (1bs/hr) — — 4.62 — —_— _— -

— 7.21

42 hour average basis.
b2 hour average basis.
0.5 hour average basis.
dIntegrated samples collected for total hydrcarbon and species analysis.

€Not included in average.



Table 2-4. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT THE
DAF VENTILATION AIR SAMPLE LOCATION, CHEVRON - EL SEGUNDO, CALIFORNIA
TEST DAY 8/3/83

Concentratiop® F]owb Emission Rate
Time (ppm as CgHg) (SCFM) (1bs/hr as CgHg)
0900° 533 2044 6.98
1000 470 . 2044 6.15
1100 508 2044 6.65
1200 513 2044 6.72
1300 523 2044 6.85
1400 546 2044 7.15
1500 | 506 2044 6.62
1600 507 2044 6.64
1700 491 2044 6.43
1800 482 2044 6.31
1900 479 2044 6.27
2000 476 2044 6.23
2100 475 2044 6.22
2200 518 2044 6.78
2300 958 2044 12.54
2400 786 2044 10.29
Average 7.18

AConcentration is average value for continuous readings across the hour
(0-55 minutes) based on 5-minute readings.

bNo pitot measurement on initial test day (8/3/83), therefore used average
flow measurement during first week of test (8/3/83-8/5/83). See
Table 2-11.

CContinuous Hydrocarbon Analyser (Beckman 400) on-1ine at DAF Outlet Sample
Location starting the test period.
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Table 2-5. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT THE
DAF VENTILATION AIR SAMPLE LOCATION, CHEVRON - EL SEGUNDO, CALIFORNIA
TEST DAY 8/4/83

Concentration® F]owb Emission Rate
Time (ppm as C3Hg) (SCFM) (1bs/hr as CgHg)
0100 655 2007 8.42
0200 600 2007 7.72
0300 596 2007 7.67
0400 590 2007 7.95
0500 587 2007 7.55
0600 576 2007 7.41
0700 585 2007 7.52
0800 599 2007 7.70
0900 606 2007 7.79
1000 731 2007 9.39
1100 609 2007 7.83
1200 508 2007 6.53
1300 379 2007 4.87
1400 341 2007 4.38
1500 336 2007 4.32
1600 354 2007 4_.55
1700 354 2007 4.55
1800 344 2007 4.42
1900 350 2007 4.50
2000 363 2007 4.66
2100 377 2007 4.84
2200 374 2007 4.81
2300 382 2007 4.91
2400 667 2007 8.57
Average 6.37

3concentration is average value for continuous readings across the hour
(0-55 minutes) based on 5-minute readings.

bPitot measurements at initial and final periods of test day, therefore
used average of flows measurements. See Table 2-11.
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Table 2-6. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT THE
DAF VENTILATION AIR SAMPLE LOCATION, CHEVRON - EL SEGUNDO, CALIFORNIA
TEST DAY 8/5/83

Concentration® Flow’ Emission Rate
Time (ppm as C3Hg) (SCFM) (1bs/hr as CgHg)
0100 552 2081 7.36
0200 504 2081 6.72
0300 477 2081 6.36
0400 459 2081 6.11
0500 450 2081 6.00
0600 437 2081 5.82
0700 613 2081 8.17
0800 597 2081 7.96
0900 583 2081 7.77
1000 573 2081 7.64
1100 551 2081 7.34
1200 512 2081 6.82
1300 495 2081 6.60
1400 482 2081 6.42
1500 482 2081 6.42
1600° 456 2081 6.08
Average 6.85

3Concentration is average value for continuous readings across the hour
(0-55 minutes) based on 5-minute readings.

bPitot measurements at initial and final periods of test day, therefore

used average of flows measurements. See Table 2-11.

“Test period discontinued for weekend period with instruments off-line
and flamed out.
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Table 2-7. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT THE
DAF VENTILATION AIR SAMPLE LOCATION, CHEVRON - EL SEGUNDO, CALIFORNIA
TEST DAY 8/8/83

Concentration® F]owb Emission Rate
Time (ppm as C3Hg) (SCFM) (1bs/hr as CgHg)
1100° 521 2119 7.07
1200 475 2119 6.45
1300 489 2119 6.64
1400 466 2119 6.33
1500 580 2119 7.87
1600 551 2119 7.48
1700 492 2119 6.68
1800 521 2119 7.07
1900 413 2119 5.61
2000 470 2119 6.38
2100 496 2119 6.73
2200 509 2119 6.91
2300 494 2119 6.71
2400 480 2119 6.52
Average 6.75

dConcentration is average value for continuous readings across the hour
(0-55 minutes) based on 5-minute readings.

bOne pitot measurement during test day period, therefore used across test
day. See Table 2-11.

CContinuous Hydrocarbon Analyzer (Beckman 400) on-line at DAF Outlet Sample
Location resuming the test period from 8/5/83.
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Table 2-8. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT
THE DAF OUTLET SAMPLE LOCATION - CHEVRON, EL SEGUNDO, CALIFORNIA
TEST DAY 8/9/83

Concentration® F'Iowb Emission Rate
Time (ppm as CgHg) (SCFM) (1bs/hr as CsHg)
0100 466 2133 6.37
0200 507 2133 6.93
0300 669 2133 9.14
0400 709 2133 9.69
0500 595 2133 8.13
0600 657 2133 8.98
0700 676 2133 9.24
0800 724 2133 9.89
0300 712 2133 9.73
1000 705 2133 9.63
1100 690 2133 9.43
1200 644 2133 8.80
1300 610 2133 8.33
1400 592 2133 8.09
1500 701 2133 9.58
1600 c _ —
1700 645 2133 8.81
1800 627 2133 8.57
1900 575 2133 7.86
2000 568 2133 7.76
2100 541 2133 7.39
2200 540 2133 7.38
2300 551 2133 7.53
2400 515 2133 7.04
Average 8.11

3Concentration is average value for continuous readings across the hour
(0-55 minutes) based on 5-minute readings.

bOne flow measurement taken during test period, therefore used flow
measurement across test day. See Table 2-11.

cHydrocarbon Monitor (Beckman 400) off-1ine for repairs.
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Table 2-9. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT
THE DAF VENTILATION AIR AND DAF CARBON HOUSE OUTLET SAMPLE LOCATIONS
CHEVRON, EL SEGUNDO, CALIFORNIA - TEST DAY 8/10/83

Concentration® F'Iowb Emission Rate

Time (ppm as C3Hg) (SCFM) (1bs/hr as CgHg)
0100 495 1998 6.34
0200 488 1998 6.25
0300 470 1998 6.01
0400 464 1998 5.95
0500 449 1998 5.74
0600 481 1998 6.16
0700 478 1998 6.11
0800 464 1998 5.94
0900 460 1998 5.89
1000 449 1998 5.74
1100 502 1998 6.43
1200 c — —
' 1300° 95 1998 1.21
| 14009 168 1998 2.15
] 15009 131 1998 1.68
1600 c — —
1700 396 1998 5.06
1800 401 1998 5.13
1900 453 1998 5.80
2000 485 1998 6.21
2100 541 1998 6.92
2200 556 1998 7.11
2300 572 1998 7.32
2400 564 1998 7.22
Average 82E gutlet 6.17
arbon House 1.68

3Concentration is average value for continuous readings across the hour
(0-55 minutes) based on 5-minute readings.

bOne flow measurement taken during test period; therefore, used flow

measurement across test day. See Table 2-11.
CHydrocarbon Monitor (Beckman 400) off-l1ine for switching sample locations.

dMonitoring DAF carbon house outlet sample location.
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Table 2-10. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT THE
DAF VENTILATION AIR SAMPLE LOCATION, CHEVRON - EL SEGUNDO, CALIFORNIA
TEST DAY 8/11/83

Concentration® F]owb Emission Rate
Time (ppm as CaHg) (SCFM) (1bs/hr as CgHg)
0100 575 2371 8.73
0200 581 . 2371 8.82
0300 604 2371 9.18
0400 623 2371 9.46
0500 608 2371 9.23
0600 556 2371 8.44
0700 | 658 2371 9.99
0800 623 2371 9.46
0900 508 2371 7.72
1000 395 2371 6.00
1100 564 2371 8.57
1200 764 2371 11.60
1300 687 2371 10.43
1400° 558 2371 8.47
Average 9.01

Concentration is average value for continuous readings across the hour -
(0-55 minutes) based on 5-minute readings.

bOne flow measurement taken during test period, therefore used flow
measurement across test day. See Table 2-11.

“End of test period at DAF outlet.
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the carbon content. While the concentration results are on a propane
basis and are not equal to the true hydrocarbon concentration, the
calculated mass flow rates are equivalent to true hydrocarbon mass flow
rates. The average gaseous flow rate result that was used for calculation
of the mass flow is also given for each day of monitoring. A single
value is used for each day because the ventilation blowers operated at
constant speed and no changes were made to the ventilation configuration.
On three days of testing (8/4, 8/5, 8/10), two flow determinations were
performed each day to estimate the variation in the flow. These results
are presented in Table 2-11. The difference between the two measure-
ments ranged from 0 to 23.1 percent, with an average of 8.1 percent,
which is typical of variations in pitot tube measurements.

The daily one-hour summaries show that short-term increases in mass
flow rates occurred. Such increases occurred during 1400 hr 8/3, 2300 8/3
to 0100 8/4, 1000 8/4, 2400 8/4 to 0100 8/5, 0700 8/5, etc. These
increases are directly correlated to those periods when the DAF tank was
skimmed during each shift. After skimming was completed the measured
concentration returned to a relatively constant level.

The results of the analysis of integrated gas samples of the DAF
ventilation air are presented in Tables 2-12 and 2-13. The species
analyses were obtained using two field gas chromatographic systems and
were intended to generally identify the major components and their
approximate concentrations. Calibrations standards were available for
C1l to C5, benzene and m-xylene, so the results for these compounds can
be calculated directly. Hexane, heptane, and p-xylene are calculated as
equivalents of the nearest carbon number calibration species. Other
peaks were also grouped with the closest eluting calibration species for
computation. Since a benzene standard was used to establish a specific
retention time for that compound, it can be concluded that the peak
occurring at that time was benzene. However, these are some compounds
found at refineries that tend to elute near benzene (such as methyl-
cyclopentane and cyclohexane) and would be indistinguishable with this
analytical systems. However, since clear identification of toluene and
xylene were present, it is probable that at least part of the
concentrations attributed to benzene was actually benzene.
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Table 2-11. SUMMARY OF PITOT MEASUREMENTS TO DETERMINE THE DAF VENTILATION AIR FLOW RATE

CHEVRON - EL SEGUNDO, CALIFORNIA

Test day 8/3/83 8/4/83 8/5/83 8/8/83 8/9/83 8/10/83 8/11/83
Volumetric flow rate, SCFM

Morning
measurement NM 2008 2095 2119 2133 1791 2371
Afternoon
measurement NM 2006 2068 NM NM 2205 NM
Average a
(SCFM) 2044 2007 2081 2119 2133 1998 2371
% difference
between a.m. 0 1.3 23.1
and p.m.

NM - Not measured.

3average of measured flow rates during test days 8/3/83 to 8/5/83.



Table 2-12.

GAS CHROMATOGRAPHY RESULTS FROM THE DAF

TEST DAYS 8/3/83 to 8/5/83

CHEVRON REFINERY, EL SEGUNDO, CALIFORNIA

DATE 8/3 8/3 8/4 8/4 8/5 8/5
TIME 1135- 1445- 930- 1430- 900- 1500-
1235 1545 1010 1515 945 1530
RUN NO. 2 3 1 2 1 2
ANALYTICAL RESULTS
(ppmv as compound)
c-1 46.8 46.5 53.6 45.5 53.8 58.3
C-2 5.7 7.0 6.4 5.3 6.7 6.
c-3 6.8 8.1 8.3 6.2 7.1 8
C-4 3.8 .0 4.9 4.4 4.2
C-5 1.9 .4 4.9 3.8 4.6 0.
Hexane 10.1 16.9 23.0 15.1 10.7 18.0
Benzene 11.0 15.1 19.8 13.2 24.4 35.0
Heptane 10.0 11.8 21.3 6.6 2.6
Toluene 39.2 45.3 55.5 32.4 46.7 44 4
m-Xylene 6.8 6.1 15.9 7.7 13.6 10.4
o-Xylene 3.4 3.0 7.9 3.0 5.0 3.8
TOTAL HYDROCARBON?
(ppmv as compound) 145 168 217 143 179 185
CONTINUOUS MONITOR
DATA
Hydrocarbon Level
(ppmv as CgHg) 510 526 668 339 583 482
Emission Rate
(1b/hr) 6.69 6.88 8.59 4.35 7.82 6.38
PROCESS CONDITIONS
% N, 74.80 74.80 75.00 73.13 78.00 75.95
% 0, 21.20 20.7 21.30 19.93 20.15 19.65
3Total includes unidentified hydrocarbon responsive to GC/FID.
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Table 2-13.

GAS CHROMATOGRAPHY RESULTS FROM THE DAF

TEST DAYS 8/8/83 to 8/11/83
CHEVRON REFINERY - EL SEGUNDO, CALIFORNIA

DATE
TIME

RUN NO.

ANALYTICAL RESULTS
(ppmv as compound)

c-1
C-2
c-3
c-4

Cc-5
Hexane

Benzene

Heptane

Toluene

m-Xylene

o-Xylene
TOTAL HYDROCARBON®
(ppmv as compound)
CONTINUOUS MONITOR

DATA

Hydrocarbon Level
(ppmv as CgzHg)

Emission Rate
(1b/hr)

PROCESS CONDITIONS
% N,
% 0,

8/8 8/8
1100~ 1500-
1300 1530
1 2
55.3 52.9
4.5 3.9
5.6 5.0
4.0 4.8
3.4 4.0
16.1 26.2
39.8 63.6
46.4 75.1
11.3 20.7
3.9 8.2
190 264
495 580
6.72 7.87
77.15 76.15
19.75 19.55

8/9

915-
1040

1

37.5
2.4
2.2
3.6

4.8
12.8

49.2
28.3
17.1

6.0
22.4

186

709

9.68

76.62
19.81

8/9

1400~
1455

2

34.8
1.8
2.6
3.2
4.8

8.0
44.4
17.4

7.0
24.2

148

592

8.09

75.49
19.55

8/10

304~
1004

26.

~N O =S

~J

23.7

12.7

87

460

77.45
19.92

8/11

1315-
1415

29.

203

622

77.
19.

N =N O

(84}

.22

36
64

3Total includes unidentified hydrocarbon responsive to GC/FID.
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Additional descriptions of the chromatographic techniques are given in
Section 5.

The general results of the species analysis are relatively consistent
and the major components are methane and C6 to C8 components. The
results of these analyses can be used to calculate a non-methane
hydrocarbon emission rate, but these calculations were not performed for
this report.

On 8/10/83, a short term test was conducted to estimate the hydro-
carbon concentration at the DAF carbon house exhaust. For a two hour
period, the average emission rate was 1.68 1bs/hr, while the daily
average mass rate to the carbon house was 6.17 1bs/hr. The hydrocarbon
removal efficiency for this short term test is 72.8 percent. This
result should not be necessarily used to represent typical hydrocarbon
control efficiencies of carbon absorption units because the system at
Chevron was installed for odor control and not for maximum hydrocarbons
emission reduction. A species analysis was also performed at this
location on 8/10 and the results are presented in Table 2-14.

Since the ventilation air system at the DAF served three process
tanks, measurements were performed at the individual vent tank lines to
estimate the relative contribution to the total hydrocarbon mass flow.
The sample locations are described in Section 4. The tests consisted of
a measurement with a pitot tube to estimate volumetric flow rate and the
collection of an integrated gas sample for total hydrocarbon concentration
measurement. The results of this flow distribution measurements are
presented in Table 2-15. The relative hydrocarbon mass flow from the
Flocculation Tank and the Flash Mix Tank were 3.1 and 0.3 percent,
respectively; therefore, 96.6 percent of the hydrocarbons measured in
the ventilation air were from the DAF Tank. The samples collected for
total hydrocarbon analyses were also analyzed for component identification.
The only detectable peak was at the benzene elution time, and this
compound concentration was much less than the corresponding peak in the
samples from total DAF ventilation air stream. The results of this
analysis are presented in Table 2-16.
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Table 2-14. GAS CHROMATOGRAPH RESULTS FROM THE

DAF CARBON HOUSE VENT (V-204)
CHEVRON REFINERY - EL SEGUNDO, CALIFORNIA

DATE 8/10
TIME 1205
RUN NO./LOCATION V-204
ANALYTICAL RESULTS (ppmv as compound)
Cc-1 0
C-2 0
c-3 0
C-4 0
C-5 0
Hexane 14.5
Benzene 24.0
Heptane 14.9
Toluene 35.8
m-Xylene 0
o-Xylene 0
TOTAL HYDROCARBON® (ppmv as compound) 108
CONTINUOUS MONITOR DATA
Hydrocarbon Level (ppmv as CgHg) 131
Emission Rate (1bs/hr) 1.85
PROCESS CONDITIONS
% N, 76.17
% 0, 19.61
3Total includes unidentified hydrocarbon responsive

to GC/FID.
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Table 2-15. MONITORED EMISSION RESULTS: HYDROCARBON MONITORING AT THE
FLOCCULATION TANK (T-201) AND THE FLASH/MIX TANK (T-200)
CHEVRON - EL SEGUNDO, CALIFORNIA

a Gaseous Percent
Concentration flow Mass flow rate total
Date Time (ppm as C3Hg) (SCFM) (1bs/hr as CzHg) mass flow
Flocculation Tank 8/9/83 1140 74 570b 0.27 3.1
Flash/Mix Tank 8/9/83 1510 14 340b 0.0305 0.3

Average DAF
system 8/9/83 1100-1500 541 2153 8.85
ventilation

aIntegrated gas bag analyzed with Beckman 400 FIA.
bMeasured the velocity with plant installed pitot tubes.



Table 2-16. GAS CHROMATOGRAPH RESULTS FROM THE
FLOCCULATION TANK (T-201) AND FLASH/MIX TANK (T-200)
CHEVRON REFINERY - EL SEGUNDO, CALIFORNIA

DATE 8/9 8/9
TIME 1140 1510
RUN NO./LOCATION T-201 T-200

ANALYTICAL RESULTS (ppmv as compound)

C-1

C-2

c-3

C-4

C-5
Hexane
Benzene
Heptane
Toluene
m-Xylene

o O O O M OO O O O O
OOOO}DOOOOOO

o-Xylene

N
o
N
o

TOTAL HYDROCARBON? (ppmv as compound)

CONTINUOUS MONITOR DATA
Hydrocarbon Level (ppmv as CgHg) 74 14
Emission Rate (1bs/hr) 0.27 0.0305

PROCESS CONDITIONS

% N, 76.66  75.26
% 0 19.76  19.42

37otal includes unidentified hydrocarbon responsive to
GC/FID.
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2.1.2 Equalization Tank

A summary of the daily average total hydrocarbon mass flow rates in
the equalization tank prior to the emission control device is presented
in Table 2-3. The total hydrocarbon measurement does not exclude methane.
The hydrocarbon mass flow in the equalization tank ventilation air
ranged from 4.18 1bs/hr to 4.65 1bs/hr (24-hour average basis) over the
three days of testing. The average mass flow was 4.26 1bs/hr (24-hour
basis).

The test results on a one-hour average basis for each day of testing
are presented in Tables 2-17 to 2-19. The average total hydrocarbon
concentration based on equivalents of propane is presented for each
one-hour period. The average gas flow rate result that was used for
calculation of the mass flow is presented in Table 2-20. The comparison
of the daily flow rate differences of 0.8 to 1.3 percent justified the
use of a single flow value for each day.

The composition analysis of the ventilation stream from the equali-
zation tank is presented in Table 2-20. The hydrocarbon species analysis
shows a relatively significant amount of methane and toluene and a
number of peaks associated with the benzene and m-xylene calibration
standards.

On 8/5/83 measurements were performed at the equalization tank
carbon house outlet to estimate the hydrocarbon removal efficiency. The
test results are shown in Table 2-19 at 1400-1600 pm. At the time, the
carbon was apparently saturated and was not removing any hydrocarbons.
The species analysis (Table 2-21) confirms that the hydrocarbons exiting
the carbon house were essentially the same as those entering. On 8/12/83,
tests were repeated at the equalization tank carbon house after the
carbon was changed. The total hydrocarbon mass flow data are presented
in Table 2-22 and the chromatographic speciation results are presented
in Table 2-23. For the test with fresh carbon, when the inlet total
hydrocarbon mass flow was 7.54 1bs/hr, the outlet rate was 0.77 1b/hr,
for a hydrocarbon removal efficiency of 89.8 percent. The species
analysis presented in Table 2-23 indicates that the hydrocarbons not
collected in the carbon house was solely methane, and the carbon was
achieving complete removal on heavier components, within the accuracy of
the measurement technique.
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Table 2-17. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT
THE EQUALIZATION TANK VENTILATION AIR LOCATION,
CHEVRON - EL SEGUNDO, CALIFORNIA
TEST DAY 8/3/83

Concentration? F]owb Emission Rate
Time (ppm as CsHg) (SCFM) (1bs/hr as C3Hg)
1200° 140 4240 3.80
1300 140 4240 3.80
1400 145 4240 3.94
1500 147 4240 3.99
1600 150 4240 4.07
1700 145 4240 3.94
1800 140 4240 3.80
1900 150 4240 3.99
2000 152 4240 4.13
2100 160 4240 4.35
2200 175 4240 4.75
2300 180 4240 4.89
2400 180 '4240 4.89
Average 4.18

4Concentration is average value for continuous readings across the hour
(0-55 minutes) based on 5-minute readings.

bOne flow measurement taken during test periods; therefore, used flow
measurement across test day. See Table 2-20.

cHydrocarbon Monitor (Beckman 400) on-line.
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Table 2-18. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT
THE EQUALIZATION TANK VENTILATION AIR LOCATION,
CHEVRON - EL SEGUNDO, CALIFORNIA
TEST DAY 8/4/83

, Concentration® F]owb Emission Rate
Time (ppm as CgHg) (SCFM) (1bs/hr as C,Hg)
0100 185 4169 4.94
0200 185 4169 4.94
0300 190 4169 5.07
0400 190 4169 5.07
0500 190 4169 5.07
0600 190 4169 5.07
0700 192 4169 5.13
0800 190 4169 5.07
0900 185 4169 4.94
1000 180 4169 4.80
1100 190 4169 5.07
1200 175 4169 4.67
1300 175 4169 4.67
1400 170 4169 4,54
1500 165 4169 4.41
1600 160 4169 4.28
1700 155 4169 4.14
1800 155 4169 4.14
1900 150 4169 4.01
2000 155 4169 4.14
2100 160 4169 4,28
2200 165 4169 4.41
2300 160 4169 4.28
2400 170 4169 4.54
Average 4.65

a . R . .
Concentration is average value for continuous readings across the hour
(0-55 minutes) based on 5-minute readings.

bAn initial and final flow measurement taken during test period; therefore,
used average flow measurement across test day. See Table 2-20.
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Table 2-19. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT
THE EQUALIZATION TANK AND EQUALIZATION TANK CARBON HOUSE OUTLET LOCATIONS,
CHEVRON - EL SEGUNDO, CALIFORNIA
TEST DAY 8/5/83

Concentration? F]owb Emission Rate

Time (ppm as CgHg) v (SCFM) (1bs/hr as CgHg)
0100 170 4035 4.39
0200 170 - 4035 4.39
0300 170 4035 4.39
0400 170 4035 4.39
0500 170 4035 4.39
0600 180 4035 4.65
0700 180 4035 4.65
0800 160 4035 4.14
0900 155 4035 4.01
1000 152 4035 3.93
1100 150 4035 3.88
1200 155 4035 4.01
1300 152 4035 3.93
1400° 1564 4035 4.03
1500° 190° 4035 4.91
1600% T 190° 4035 4.91
Average Ventilation air 4.24

Equalization

tank carbon 4.62

house outlet

Concentration is average value for continuous readings across the hour
(0-55 minutes) based on 5-minute readings.

bPitot measurements at initial and final periods of test day; therefore,
used average of flow measurements. See Table 2-10.

CContinuous hydrocarbon analyzer moved to sample Equalization Tank Carbon
House Vent.

dUpwind side of Carbon House Vent.
©Downwind side of Carbon House Vent.
fEnd of test at the Equalization Tank area.
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Table 2-20. SUMMARY OF PITOT MEASUREMENTS:
FLOW MONITORING AT THE EQUALIZATION TANK OUTLET
CHEVRON - EL SEGUNDO, CALIFORNIA

Test Day 8/3/83 8/4/83 8/5/83

AM Measurement
(SCFM) NM 4185 4009

PM Measurement

(SCFM) 4240 4153 4062
Average

(SCFM) 4240 4169 4035
% Difference — 0.8 1.3

NM = Not measured.
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Table 2-21. GAS CHROMATOGRAPH RESULTS FROM THE EQUALIZATION TANK

TEST DAYS 8/3/83 to 8/5/83

CHEVRON REFINERY, EL SEGUNDO, CALIFORNIA

DATE 8/3 8/4 8/4 8/5 8/5 8/5
TIME 1600- 1053- 1431- 930- 1228~ 1400-
1700 1235 1510 1000 1252 1510
LOCATION Carbon
house
Ventilation air outlet
RUN NO. 1 1 2 1 2 ouT
ANALYTICAL RESULTS
(ppmv as compound)
c-1 27.0 29.4 24.6 17.7 20.4 22.3
C-2 2.0 1.2 0 0 1.8 1.6
c-3 0 0 0 0 0 0
c-4 0 0 0 0 0 0
C-5 0 0 0 0 0 0
Hexane 0 2.3 2.1 1.4 2. 0
Benzene 7.7 9.7 4.9 7.8 12. 20.4
Heptane
Toluene 29.2 25.5 13.6 18.7 29.8 26.8
m-Xylene 4.6 4.0 1.7 3.6 0 0
o-Xylene 1.7 1.5 0 1.1 0
TOTAL HYDROCARBON?
(ppmv as compound) 72 74 47 50 76 72
CONTINUOUS MONITOR
DATA
Hydrocarbon Level
(ppmv as CzHg) 150 182 167 155 155 179
Emission Rate
(1b/hr) 4.07 4.87 4.45 3.98 3.98 4.65
PROCESS CONDITIONS
% Ny 73.60 73.80 78.20 77.50 77.77 76.55
% 0, 20.35 20.40 21.50 20.40 20.46 19.75
3Total includes unidentified hydrocarbon responsive to GC/FID.
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Table 2-22. MONITORED EMISSION RESULTS: HYDROCARBON MONITORING AT THE
EQUALIZATION TANKS VENTILATION AIR AND CARBON HOUSE EXHAUST
CHEVRON - EL SEGUNDO, CALIFORNIA

Equalization a
Tank Carbon 8/12/83 1129 284 4146 7.54
House Inlet

Equalization b a

Tank Carbon 8/12/83 1230 . 29 4146 0.77

House Outlet

dused the average flowrate measured at the Equalization Tank Outlet Sampie
Location during the test period 8/3/83 to 8/5/83.

bTested hydrocarbon levels at the Equalization Tank Outlet (inlet to Carbon
House) and Carbon House Vent after Chevron changed the activated charcoal.
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Table 2-23. GAS CHROMATOGRAPH RESULTS AT THE EQUALIZATION TANK
TEST DAY 8/12/83
CHEVRON REFINERY, EL SEGUNDO, CALIFORNIA

DATE 8/12/83 8/12/83 8/12/83
TIME
LOCATION Ventilation

air Carbon house exhaust
RUN NO. 1 1 2

ANALYTICAL RESULTS
(ppmv as compound)

c-1 15.4 24.4 23.5
Cc-2 0 0 0
C-3 0 0 0
c-4 0 0 0
C-5 0 0 0
Hexane 5.8 0 0
Benzene 38.6 0 0
Heptane 0 0 0
Toluene 0 0 0
m-Xylene 14.8 0 0
o-Xylene 5.6 0 0
TOTAL HYDROCARBON?
(ppmv as compound) 89 24 23
CONTINUQUS MONITOR
DATA
Hydrocarbon Level
(ppmv as CgHg) 284 29
Emission Rate
(1b/hr) 7.54 0.77
PROCESS CONDITIONS
% N, 75.60 80.35 78.34
% 0, 19.58 23.86 19.92

3Total includes unidentified hydrocarbon responsive to GC/FID.
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2.2 UNSEGREGATED WATER SYSTEM, IAF UNIT

The one-hour average concentration results are presented in
Tables 2-24 to 2-28. The average total hydrocarbon concentration ranged
from 6558 to 7600 ppm as C3Hg. The hydrocarbon concentration was
relatively constant and showed no trends. The flow from the IAF can be
characterized as a breathing-type flow. For intermittant periods these
would be small positive flows, followed by periods of zero flow or
in-breathing to the unit. The flow was monitored constantly during the
following periods: 1700-1900 8/10/83, 2100-2200 8/10/83, 0000-0100 8/11/83,
0900-1400 8/11/83, and 0900-1400 8/12/83. The results of these measure-
ments are presented in Table 2-29. The measured equivalent positive
flow rates were relatively consistant except for one period on
8/10/83-8/11/83. This lower measurement could have been caused by
fugitive losses from inspection doors that are normally opened each
shift. Prior to all other test runs, the doors were inspected and
sealed tightly prior to flow monitoring;

Because of the intermittant nature of the gaseous flow from the IAF
unit, no daily average mass flow rate in the ventilation air was
calculated. The total hydrocarbon mass flow rate for those periods when
ventilation air rates were available are listed in Tables 2-24 and 2-28.
The mass rate ranged from 0.27 to 0.31 1b/hr, with an average of 0.27 1b/hr,
when the Tow flow measurements are excluded. Attempts were made to
provide a constant, positive flow of plant nitrogen to the IAF to provide
a steady stream for measurement. These attempts were unsuccessful
because of a pressure relief valve that opened at a pressure less than
the ventilation stream backpressure.

The composition analysis of the ventilation stream from the IAF is
presented in Table 2-30. The hydrocarbon species analysis shows a
relatively significant amount of methane and a number of peaks in the
C4 to C7 range. The inert gas at this location was essentially nitrogen,
which corresponds to the expected results.

On 8/12/83, a test was performed to estimate the hydrocarbon removal
efficiency of the carbon drum. The results are presented in Table 2-28.
The inlet and outlet mass rates were essentially the same. Since this
system was installed for odor control and the low flow rates from the
IAF were not causing a detectable odor, Chevron was not routinely replacing
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Table 2-24. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT THE
IAF VENTILATION AIR SAMPLE LOCATION, CHEVRON - EL SEGUNDO, CALIFORNIA
TEST DAY 8/8/83

Concentrétiona Flow Emission Rateb
Time (ppm as C3Hg) (SCFM) (1bs/hr as CgzHg)
1800° 6725 NM —
1900 6967 NM —_
2000 : 7000 NM —
2100 7000 NM —
2200 7000 NM —_
2300 6917 NM —
2400 6900 NM —
Average 6930 ppm as CgHg

a . . . .
Concentration is average value for continuous readings across the hour
(0-55 minutes) on 5-minute readings.

bDue to varying flowrates between day and night periods, emission rate
calculations are based on actual flow measurements only at the times
monitored. See Table 2-29.

CContinuous Hydrocarbon Analyzer (Beckman 402) on-line at IAF Outlet
Sample Location starting the test period.

NM = Not measured.
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Table 2-25. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT THE
IAF VENTILATION AIR SAMPLE LOCATION, CHEVRON - EL SEGUNDO, CALIFORNIA
TEST DAY 8/9/83

Concentration® Flow Emission Rateb

Time (ppm as C3Hg) (SCFM) (1bs/hr as C3Hg)
0100 6850 NM —
0200 6800 NM —
0300 6800 NM —
0400 6800 NM —_
0500 ' 6800 NM —
0600 6800 NM —
0700 6817 NM —_
0800 6853 NM —
0900 6796 NM —
1000 6810 NM —
1100 6558 NM -
1200 6571 NM —
1300 6693 NM —_
1400 6769 NM —
1500 6815 NM —_
1600 6800 NM —
1700 6995 NM —
1800 7090 NM —_
1900 7138 NM —
2000 7144 NM —
2100 7117 NM —
2200 7075 NM _—
2300 6990 NM —
2400 6950 NM —
Average 6868 ppm as CsHg

a . . R .
Concentration is average value for continuous readings across the hour
(0-55 minutes) on 5-minute readings.

bDue to varying flowrates between day and night periods, emission rate
calculations are based on actual flow measurements only at the times
monitored. See Table 2-29.

NM = Not measured.
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Table 2-26. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT
THE IAF QUTLET SAMPLE LOCATION, CHEVRON - EL SEGUNDO, CALIFORNIA
TEST DAY 8/10/83

Concentration® Flow Emission Rateb
Time (ppm as CzHg) (SCFM) (1bs/hr as CiHg)
0100 6900 NM —
0200 63900 ’ NM _
0300 6825 NM —
0400 6800 NM —
0500 6780 NM —
0600 6750 NM —
0700 6690 NM —
0800 6660 NM —
0900 6640 NM -
1000 6650 NM —
1100 6700 NM —
1200 6750 NM -
1300 6810 NM —_
1400 68390 NM —
1500 6750 NM —
1600 6775 NM —
1700 6900 5.7 0.25
1800 7050 5.7 0.25
1900 6850 5.7 0.25
2000 6800 NM —_
2100 6850 0.38 0.017
2200 6800 0.38 0.017
2300 6790 NM —
2400 6700 NM —
Average 6792 ppm as CzHg

3Concentration is average value for continuous readings across the hour
(0-55 minutes) on 5-minute readings.

bDue to varying flowrates between day and night periods, emission rate
calculations are based on actual flow measurements only at the times
monitored. See Table 2-29.

NM = Not measured.
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Table 2-27. CONTINUOUS EMISSION RESULTS: HYDROCARBON MONITORING AT
THE IAF OUTLET SAMPLE LOCATION, CHEVRON - EL SEGUNDO, CALIFORNIA
TEST DAY 8/11/83

Concentration? Flow Emission Rateb
Time (ppm as C3Hg) (SCFM) (1bs/hr as C3Hg)
0100 6650 0.41 0.018
0200 6700 NM —_
0300 6750 NM —
0400 6730 NM —_—
0500 6720 NM —
0600 6750 NM —
0700 6800 NM _—
0800 6890 NM —
0900 6950 6.3 0.28
1000 7170 6.3 0.29
1100 7250 6.3 0.29
1200 7300 6.3 0.29
1300 7490 6.3 0.31
1400° 7600 6.3 0.31
Average 0.29

dConcentration is average value for continuous readings across the hour
(0-55 minutes) on 5-minute readings.

bF]ow measured 4 times between 0951-1559 with 4 flow values averaging to
6.3 SCFM. See Table 2-29.

“Test period discontinued at IAF outlet until following day period.

NM = Not measured.
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Table 2-28. CONTINUOUS EMISSIONS RESULTS: HYDROCARBON MONITORING AT
THE IAF OUTLET AND IAF CARBON DRUM SAMPLE LOCATION
CHEVRON - EL SEGUNDO, CALIFORNIA
TEST DAY 8/12/83

Concentrationa Flow Emission Rateb

Time (ppm as C3Hg) (SCFM) (1bs/hr as CgzHg)
Fm==-- g mmmmmmmmmmeee s ittt
) 0900 6271 5.8 0.22
1
| 1000 6589 5.8 0.24
J
| 1100 66144 5.8 0.24

1200 7222 5.8 0.27

1300 7222 5.8 0.27

14007 7292 5.8 0.27

Average IAF Ventilation 0.27

air

IAF Carbon Drum 0.23

a . R . .
Concentration is average value for continuous readings across the hour
(0-55 minutes) on 5-minute readings.

bF'low measured 4 times between 1033-1446 with 4 flow values averaging to
3.8 SCFM. See Table 2-29.

CContinuous Hydrocarbon Analyzer (Beckman 402) on-line at IAF Carbon Drum
Vent Sample Location restarting the test period.

On-1ine at the IAF Carbon Drum Vent.

€Continuous Hydrocarbon Analyzer (Beckman 402) switched to IAF ventilation
air sample location.

d

fEnd of test period.
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Table 2-29. IAF FLOW MEASUREMENTS:
CHEVRON - EL SEGUNDO, CALIFORNIA

Anemometer
Ti@e av?¥:9:i:§te vo?ﬁxgilic vﬁ?iggi:gc
Temperature period flowrate flowrate
Date Time (°F) Feet in min Indicated True (ACFM) (SCFM)
8/10/83 1745-1903 84 744 15 49.6 68.8 6.0 5.7
8/10/83 2145-22302 72 194 45 4.3 b 0.38 0.38
8/11/83 0045-01202 72 190 40 4.7 b 0.41 0.41
8/11/83 0951-1016 88 1275 25 51.0 70.8 6.1 5.8
8/11/83 1032-1103 88 1725 30 69.0 91.1 7.9 7.5
8/11/83 1310-1357 88 2042 47 43.4 66.3 5.8 5.5
8/11/83 1517-1559 88 2294 42 54.6 75.8 6.7 6.4
8/12/83 1033-1119 84 2197 46 48.1 66.8 5.8 5.4
8/12/83 1130-1215 84 1725 45 38.3 58.5 5.0 4.9
8/12/83 1230-1315 84 2080 45 46.2 64.2 5.6 5.4
8/12/83 1400-1446 84 2194 46 48.1 66.8 5.8 5.7

3F1ow measurements monitored during night period with lower process gas temperatures.
bNot within manufacturer's range suggested for the anemometer.



Table 2-30.

GAS CHROMATOGRAPHY RESULTS FROM THE IAF
TEST DAYS 8/11/83 to 8/12/83

CHEVRON REFINERY, EL SEGUNDO, CALIFORNIA

DATE
TIME

LOCATION
RUN NO.
ANALYTICAL RESULTS
(ppmv as compound)
Cc-1
c-2
c-3
c-4
C-5
Hexane
Benzene
Heptane
Toluene
m-Xylene
o-Xylene

TOTAL HYDROCARBON?
(ppmv as compound)

CONTINUOUS MONITOR
DATA

Hydrocarbon Level
(ppmv as CgHg)

Emission Rate
(1b/hr)
PROCESS CONDITIONS

% N,
% 0,

8/11 8/11
0924~ 1213-
0942 1245

Ventilation air

8/12 8/12
1213- 1040-
1254 1120

Carbon drum outlet

1 2
1602 2818
7.6 3217
18.2 2913
42.0 80.
283 220
1288 6127
835 2642
826 938
421 0
252 105
145 31.

5720 19,092

6950 7300
0.20 0.21
91.98
6.00 6.60

93.90

1 2
2156 1762
8.2 4.5
21.8 12.8
72.1 36.4
510 110
2005 2033
2101 1074
793 449
0 0
385 168
106 67.8
8158 5717
7222 6601
0.18 0.16
90.71 83.09
7.19 12.98

8Total includes unidentified hydrocarbon responsive to GC/FID.



the drums. It would be expected that the carbon would become saturated
under these conditions. A sample of the drum outlet stream was collected
and analyzed, and the results are shown in Table 2-30. This result
confirms the similarity of the inlet and outlet gases.

2.3 PROCESS WATER ANALYSES
Tables 2-31 through 2-39 provide the process water analysis for the
composite and grab samples taken during the hydrocarbon (air) monitoring.
Designated samples (item, location) were analyzed for the following
parameters:

° TOC (total organic carbon);
° COD (chemical oxygen demand);
° 0oil and grease; and

° TCO (total chromatographable organics/hydrocarbon speciation
(C;-C30) and VOA by purge and trap GC/FID.

A1l analytical parameters are reported in milligrams per liter (ppmw),
except purge and trap values which are given in parts per billion (ppbw).

The most critical factors in the measurement of the process water
parameters were the collection of representative samples at the site
location and obtaining a representative aliquot for analysis in the
laboratory. In most cases the samples involved two-phase oil/water
mixtures which contributed to the non-homogeneity of the samples and to
the variation in the sample values.

The sampling points at the Chevron Effluent Treatment Plant were
dictated by the physical layout and available sample locations. The
samples were collected from streams at elevated temperatures, stored on
ice, and shipped to the TRW laboratory. Sample preservatives were not
utilized in preference to immediate analysis (24-48 hours) and to the
elevated levels of hydrocarbons in the streams. Upon arrival at the
Jaboratory all samples were homogenized prior to analysis; however, the
two-phased system and the cooling of the sampling affected the homogeneity
of the samples. A1l samples were brought to room temperature and shaken
vigorously before samples were removed. In addition, due to the high
levels of the parameters being measured, the size of the sample aliquots
were small which also contributed to the variability from sample to

sample.
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Table 2-31. CHEVRON, EL SEGUNDO, CALIFORNIA SAMPLES TAKEN ON 8/3/83

cop 0il/grease TOC TCO
TRW No. mg/L mg/L mg/L mg/L
Liquid Composite Samples
DAF-in 4,957 2,969 491 — 71.56
3,008 535 —
DAF-out 4,961 1,748 133 — 30.90
144 —
EQ-out 4,972 1,911 123 — 21.00
1,870 120
Volatile Organic Samples
DAF-in #1 VOA (1650)2 4,973  — — 611  —
DAF-out #1 VOA (1650) 4,975 — — 365 —
EQ-out VOA (1650) 4,987 — — 661 —
T ime sample taken.
(continued)
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Table 2-31. Concluded

TRW No. mg/L
Liquid Composite Samples
DAF-in 4,957 Toluene 13.302
Cg 2.278
Co 1.328
Co 1.040
Co 17.709
Ci0 2.679
Cyy 4,207
Cio 4.940
12 5.339
12 12.214
12 2.932
12 1.436
12 1.930
12 1.487
13 10.496
13 3.128
14 4.838
15 3.570
15 3.066
DAF-out 4,961 Toluene 3.643
Co 2.595
Cg 15.412
Cio 4,972
Cio 5.549
Cia 0.828
Ci1 1.383
Ci1 2.679
Ci2 2.232
Cia 2.257
EQ-out 4,972 Toluene 3.301
Co 2.460
Co 11.538
Cio 3.927
Cio 3.617
Ciz 1.180

Note: Benzene could not be determined due to a co-eluting peak in the
solvent.

Note: These values were calculated using average response factors of
C+-C31, C11-C46, and Cy7 to Cy5 hydrocarbons. Due to the reduced
response of C;7 to Cos hydrocarbons as compared to C,-C,;, high
values of some C,7-Cos compounds were found.
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Table 2-32. CHEVRON, EL SEGUNDO, CALIFORNIA SAMPLES TAKEN ON 8/4/83

coD 0il/grease TOC
TRW No. mg/L mg/L mg/L
Liquid Composite Samples

DAF-in 4,958 4,024 440 —_
4,228 441 —_

DAF-out 4,962 1,545 125 —
1,585 94 —_

1,565 126 -_

EQ-out 4,970 2,033 148 —_
2,155 142 —_

Volatile Organic Samples

DAF-in-VOA pm (1500) 4,974 -— — 484
DAF-in-VOA (1000) 4,977 — — a
DAF-out VOA pm (1500) 4,976 -_— -—_ 478
— — 475
_— _ 550

— — 542
DAF-out VOA (1000) 4,982 — — 464
EQ-out VPA (1000) 4,988 —_ —_ 455
EQ-out VOA (1500) 4,989 —_ —_ 511

1Samp]e Tost; replaced with aliquot from DAF-in, TRW #4958, liquid
composite sample result was 1,096 mg/L.
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Table 2-33.

CHEVRON, EL SEGUNDO, CALIFORNIA SAMPLES TAKEN ON 8/5/83

cob 0il/grease TOC TCO
TRW No. mg/L mg/L mg/L mg/L
Liquid Composite Samples
DAF-in 4,959 8,056 6.14 —_— —
DAF-out 4,963 2,179 2.37 — —
EQ-out 4,971 1,240 110 — —
1,301 109 — —
Volatile Organic Samples
DAF-in VOA (0915) 4,978 — — a —
DAF-in VOA (1530) 4,979 — — 722 —
DAF-out VOA (0915) 4,983 — — 578 —
DAF-out VOA (1530) 4,984 —_ — 713 —
EQ-out VOA (1530) 4,990 — — 600 —
EQ-out VOA (0915) 4,991 — — b —

aSamp]e lost; replaced with aliquot from DAF-in, TRW #4,959, liquid

composite samples.

Results are 849, 940, 860 mg/L.

bSamp]e lost; replaced with aliquot from EQ-out, TRW #4,971, liquid

composite samples.
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Table 2-34. CHEVRON, EL SEGUNDO, CALIFORNIA SAMPLES TAKEN ON 8/8/83

coD 0il/grease TOC TCO
TRW No. mg/L mg/L mg/L mg/L
Liquid Composite Samples
DAF=in 4,960 2,155 383 -—_ 4]1.94
2,114 376 —_ _—
DAF-out 4,964 1,470 0.21 — 22.38
API-2 Inlet A (201) 4,965 20.3 6.4 -— 1.74
API~-2 Inlet B (202) 4,966 2,560 65.49 — 84.00
API~2 Inlet C (203) 4,967 463 20.9 — 9.30
API-2 Inlet D (204) 4,968 480 26.97 — 8.26
API-4 4,969 2,440 18.26 — 45.66
Volatile Organic Samples
DAF-in VOA (1100) 4,980 —_ — 538 —
DAF-in VOA (1500) 4,981 — — 2 —
DAF-out VOA (1100) 4,985 - — 622 —
DAF-out VOA (1500) 4,986  — —~ b

aSamp]e Tost; replaced with aliquot from DAF-in,
composite samples. TOC result is 616 mg/L.

Sample lost; replaced with aliquot from DAF-out, TRW #4,964, liquid
composite samples. TOC result if 774 mg/L.

b

(continued)
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Table 2-34. Continued

TRW No. mg/L
Liquid Composite Sampies

DAF-in 4,960 Toluene 9.920
Cg 2.312
Co 13.518
Cio 3.935
Ci0 3.901
Ci0 1.871
Ciz 4.727
Ci2 1.407
Ci2 0.783
Cy2 0.801
Cia 4.496
Ci4q 2.837
Cys 0.838
Css 3.285
Ci6 3.136
DAF-out 4,964 Toluene 5.085
Co 10.601
Co 3.697
Cio 3.284
Ci0 1.210

API-2 Inlet A (201) 4,965
API-2 Inlet B (202) 4,966 Toluene 2.571
Cs 1.005
Cq 2.065
Co 23.039
Co 1.858
Cio 7.464
10 12.990
11 5.835
11 0.932
11 0.051
11 1.153
11 4,145
Ci2 14.226

(continued)
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Table 2-34. Concluded

TRW No. mg/L
Cya 13.544
Ci3 4.316
Cia 8.411
Cis 2.306
Cis 9.465
Cle 7.679
Ci7 59. 638
Cis 45.744
Cio 65. 488
API-2 Inlet C (203) 4,967 Toluene 2.165
Cs 1.034
API-2 Inlet D (204) 4,968
API-4 4,969 Toluene 6.595
‘ Cs 1.848
Co 12.555
Cio 3.390
Cio 3.291
Cio 3.341
C12 8. 448
Ci2 2.436
C12 1.395
Ciz 1.447
Cia 7.986
Cia 1.654
Cas 5.173
Cis 1.388
Cis 5.558
Cie 4.977
Caz 46.394
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Table 2-35. CHEVRON, EL SEGUNDO, CALIFORNIA SAMPLES TAKEN ON 8/9/83

cob 0il/grease TOC TCO
TRW No. mg/L mg/L mg/L mg/L
Liquid Composite Samples
DAF-out 5,022 1,579 154 — —
API-2 Inlet A (201) 5,028 693 61.56 — —
API-2 Inlet B (202) 5,029 3,155 19.50 — —
API-2 Inlet C (203) 5,040 5,179 32.27 — —
API-2 Inlet D (204) 5,041 2,230 18.28 — —
API-4 5,030 620 23.90 - —
Volatile Organic Sampies
DAF-in VOA (0900) 5,007 — — 482 —
DAF-in VOA (1342) 5,010 — — 440 —
DAF-out VOA (0900) 5,006 — — 341 —_
DAF-out VOA (1340) 5,008 —_ — 509 —
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Table 2-36. CHEVRON, EL SEGUNDO, CALIFORNIA SAMPLES TAKEN ON 8/10/83

CoD 0il/grease TOC TCO
TRW No. mg/L mg/L mg/L mg/L

Liquid Composite Samples
DAF-in 5,024 2,170 23.80 —_ —
DAF-1in 5,025 2,121 53.98 —_ —_
DAF-out 5,023 2,078 47.75 — —
API-2 SP 201 5,031 594 33.80 — —_
API-2 SP 202 5,012 2,764 42.48 — —
API-2 SP 203 5,013 950 70.03 — —
API-2 SP 204 5,014 2,635 32.62 —_ —

Volatile Organic Samples
DAF-in VOA (0920) 5,002 — — 619 —
DAF-in VOA (1600) 5,005 — —_ 471 —_
DAF-out VOA (0920) 5,004 — — 546 —
DAF-out VOA (1600) 5,011 —_ — 511 —
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Table 2-37. CHEVRON, EL SEGUNDO, CALIFORNIA SAMPLES TAKEN ON 8/11/83

coD 0il/grease TOC TCO
TRW No. mg/L mg/L mg/L  mg/L

Liquid Composite Samples

DAF-in 5,027 2,316 43.74 — 95.26
DAF-out 5,026 1,410 54.92 — 22.42
IAF-in 5,034 811 61.58 — 12.58
IAF-out 5,035 201 46.73 —_ 11.06
API-4 5,033 1,616 43.59 — 96.20
API-2 SP 201 5,015 100 17.97 — 9.20
API-2 SP 202 5,016 1,700 37.24 — 30.68
API-2 SP 203 5,021 99 24.45 — 8.60
API-2 SP 204 5,017 450 33.06 — 51.98
Volatile Organic Samples

DAF-in VOA (0900) 5,001 — — 530 —
DAF-in VOA (1530) 5,003 — — 355 —
DAF-out VOA (0900) 5,000 — —_ 454 —
DAF-out VOA (1530) 5,009 —_ — 343 —
IAF-in VOA (1000) 4,993 — —_ 64.5 —
IAF-in VOA (1600) 4,994 — — 402 —
IAF-out VOA (1000) 4,992 134

IAF-out VOA (1600) 4,995 — —_ 52.0 —

(continued)
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Table 2-37. Continued

TRW No. mg/L

Liquid Composite Samples
DAF-in 5,027 Toluene 14.141
Cs 1.211
Cs 1.471
Cs 5.429
Cg 1.901
Co 2.553
Cs 6.035
Co 3.027
Cio0 5.068
Cio 7.398
10 6.526
12 15. 370
13 14. 351
13 4.388
14 9.436
15 10.194
16 6.915
Cyv 58.459
Cis 47.247
Cio 44, 281
C20 28.031
DAF-out 5,026 Toluene 4.430
Cs 0.838
Cq 0.805
Co 7.528
Cio 4.021
Ci0 3.658
11 1.375
12 0.852
13 0.920
IAF-in 5,034 Toluene 1.549
Cg 0.668
IAF-out 5,035 Toluene 1.334
Cg 0.581

(continued)
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Table 2-37. Continued

TRW No. mg/L
API-4 5,033 Toluene 39.430
Cs 28.123
Cs 11.348
Co 4.708
Co 2.586
Co 0.954
Co 13.200
Ci0 3.242
Cio 1.512
10 1.126
10 4.686
10 3.127
10 2.379
€11 1.349
Ciq 1.502
Ciq 1.561
Cio 1.976
Cia 1.679
15 1.832
16 2.025
API-2 SP 201 5,015
API-2 SP 202 5,016 Toluene 2.221
Cg 1.434
Co 1.188
Co 3.697
Cio 3.205
Cio 3.147
Ci: 1.684
Cia 4.622
13 1.450
13 2.900
14 4.285
15 3.544
API-2 SP 203 5,021 Toluene 0.902
(continued)
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Table 2-37. Concluded

TRW No. mg/L
API-2 SP 204 5,017 Toluene <0.5
Cis 4.055
Ci1 1.755
Ci1 1.505
Ci1 1.002
Ci1 1.395
Cia 2.130
Cyn 12.261
Cio 3.872
Ciz 4.312
Cia 10.914
Cis 7.363
Cis 3.839
Cle 70.078
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Table 2-38. CHEVRON, EL SEGUNDO, CALIFORNIA SAMPLES TAKEN ON 8/12/83

cob 0il/grease  TOC TCO

TRW No. mg/L mg/L mg/L mg/L
Liquid Composite Samples
IAF-in 5,036 320 14.14 — —
IAF-out 5,038 302 64.95 — —
API-4 5,039 202 26.5 — —
API-2 SP 201 5,020 405 12.0 —_ —
API-2 SP 202 5,019 1,584 70.71 — —
API-2 SP 203 5,018 1,000 36.74 . _
API-2 SP 204 5,037°  — — — —
Volatile Organic Samples
IAF-in VOA (0900) 4,998 — — 86.0 —
IAF-in VOA (1250) 4,999 — — 57.0 —_
IAF-out VOA (0900) 4,997 — — 162 —
IAF-out VOA (1330) 4,996 — — 46.0 —

aSamp]e broken in laboratory.
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Table 2-39. C; to C, SPECIATION BY GC/FID PURGE AND TRAP
CHEVRON, EL SEGUNDO, CALIFORNIA

Concentration
TRW No. Sample Number Compound Date Taken (in ppb)
4973 DAF-IN-#1-VOA CoHgS2 8/03/83 187
Benzene 118
Toluene 341
4975 DAF-0UT-#1-V0OA CoHgS2 8/03/83 1420
Benzene 2660
C4H10S2 432
Toluene 7200
4987 EQ-OUT-VOA CoHeS2 8/03/83 939
Benzene 1970
C4H10S2 411
Toluene 5710
4987 EQ-OUT-VOA CoHgS2 8/03/83 943
Benzene 1770
C4H10S2 410
Toluene 5020
4980 DAF-302-IN-V0A-1100 Benzene 8/08/83 11400
Toluene 13000
4985 DAF-302-0UT-V0OA-1100 Benzene 8/08/83 9790
Toluene 11600
5003 DAF-202-IN-1530-VOA CoHgS2 8/11/83 204
Benzene 9230
C4H.S, 274
Toluene 9860
(continued)
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Table 2-39. Concluded
Concentration

TRW No. Sample Number Compound Date Taken (in ppb)
5009 DAF-202-0UT-1530-VOA Benzene 8/11/83 7750
' C4H;1052 59
Toluene 8940
4994 IAF-IN-VOA-1600 Benzene 8/11/83 2120
Toluene 2110
4994 IAF-IN-V0A-1600 Benzene 8/11/83 1980
Toluene 2000
4995 IAF-QUT-VOA-1600 Benzene 8/11/83 1970
Toluene 2080
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The differences in the results obtained from the utilization of the
two water sampling procedures is attributed to the collection of 40 mL
samples (VOA bottles) versus a composite sample 4 liters) integrated
over time. In addition, analysis of samples from a composite bottle at
a later date for purgable VOCs is affected by the homogeneity of the
sample and the loss of volatiles during storage.
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3. PROCESS DESCRIPTION

The Chevron refinery in E1 Segundo is a large refinery with a crude
throughput capacity of 405,000 barrels per calendar day (b/cd).1 The
Effluent Guidelines Division of the Environmental Protection Agency (EPA)
places Chevron in refinery subcategory C which includes refineries
producing petroleum products by the use of topping, cracking, and petro-
chemical operations.2 At the time of the test, the refinery was operating
at less than full capacity. Table 3-1 lists the crude throughputs
reported during the test period.

3.1 REFINERY WASTEWATER SYSTEM

The refinery wastewater system at Chevron, (Figure 3-1) is divided
into two separate systems. The segregated system handles the majority
of the oily wastewater while the unsegregated systems handles mostly
non-oily wastewaters. Each system will be described in detail below.

3.2 SEGREGATED SYSTEM

The main components of the segregated system are the #4 API separator
and the Effluent Treating Plant (ETP). Wastewater is collected at
individual process units and directed by a main trunkline to the
#4 separator. An additional API separator (#3 separator) collects tank
draw off water from one section of the plant and also empties into the
trunkline leading to the #4 separator. In the newer units, process
drains in the segregated system have raised hubs which prevent stormwater
and other surface waters from entering the drain. In the older units,
raised concrete barriers surround each unit and 1imit water flowing to
the segregated drains.

The segregated system handles approximately 2.3 million gallons of
wastewater each day (MGD). The principal contributors of wastewater are
crude storage tank water draws, desalters, sour water concentrators,
caustic oxidizers, and the Isomax unit. Not all of these processes



Table 3-1. CRUDE THROUGHPUT DURING TEST PERIOD

Date Crude throughput (b/cd)
8-1-83 181,600
8-2-83 183,500
8-3-83 183,300
8-4-83 178,800
8-5-83 177,600
8-6-83 183,900
8-7-83 184,700
8-8-83 170,400
8-9-83 116,800
8-10-83 182,300
8-11-83 172,100
8-12-83 Not available
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produce oily wastewaters. Wastewater from the oxidizers and concentrators
is directed to the segregated system because of high biological oxygen
demand (BOD) and not due to oil concentrations.

The main components of the segregated system are shown in Figure 3-1.,
The #4 API separator has a volume of 240,000 gallons of water and handles
an average flow of 1600 gallons per minute (gpm). Retention time for
wastewater in the separator is approximately 4 hours. The separator is
equipped with a concrete cover having caulked joints. Breather valves
protect the cover against excessive pressure or vacuum. Manholes provide
for visual iﬂspeétion of the separator and oil skimming troughs are
adjusted manually to maximize oil removal. Actual skimming of the
separator is performed manually as needed by plant operators in charge
of maintaining all of the API separators. The #3 API separator has a
volume of 50,000 gallons and serves one section of the refinery as
described above.

Effluent from the #4 separator is pumped to a storage tank designated
T-190. This tank serves as an equalization tank for the ETP. The
effects of any sudden change in water quality or quantity can be minimized
by controlling the flow from T-190 to the ETP. T-190 is 35 feet high
with a diameter of 115 feet. Maximum capacity is approximately 2.5 million
gallons although normal capacity is roughly 60 percent of this. With an
average flow of 1600 gpm, retention times of 25 hours can be achieved.
The constant flow and water quality supplied to the ETP enhances the
effectiveness of the biological treatment processes.

From T-190, wastewater flow splits into dual treatment trains.
Each train contains a flash mix tank (T-200 and T7-300), a flocculation
tank (T-201 and T-301), and a dissolved air flotation system (T-202
and T-302). Following the dissolved air flotation systems, the wastewater
converges into an equa]izat{oh'basin (T-500) and then again splits into
dual trains. Two activated sludge tanks (T-600 and T-700) and
two clarifiers (T-601 and T-701) complete the wastewater treatment steps
before the effluent is sent to the refinery forebay. Effluent from the
unsegregated system combines with effluent from the segregated system at
the forebay and the combined stream is discharged to Santa Monica Bay.
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The flash mix tanks are used for pH adjustment and polymer addition.
An acid tank, a caustic tank and a polymer tank feed both flash mixers.
At the time of the test, no chemicals were being mixed with the wastewater.
Chemical addition is usually used to improve the effectiveness of dissolved
air flotation. However, since Chevron was having no difficulty meeting
their effluent guidelines (as established by the National Pollution
Discharge Elimination System [NPDES] permit), the refinery did not feel
the additional cost of chemical addition was warranted. Chevron was
currently reevaluating the use of chemical addition.

The flocculation tanks following the mix tanks are designed to
provide adequate retention time so that the flocculation process can

: function effectively. Retention times of up to 30 minutes are possible.
As with the mix tanks, wastewater was flowing through the tanks at the
time of the test but no function was being served.

The dissolved air flotation systems were manufactured by EIMCO
Envirotech and instalied in 1974. Each tank is 52 feet in diameter and
11 feet high, not including the height of the cover. Nominal capacity
for the tank is 155,000 gallons. Only one DAF was in operation. Each
tank was provided with a fiberglass cover which rose vertically 5 feet
from the sides of the tank and covered the entire flotation chamber.

The cover had twenty-one 4 inch holes spaced around its side to allow
ventilation air to enter the DAF. There were also three access doors on
each cover, and a center hole in the cover for ventilation.

The air flotation process consisted of recycling a portion of the
treatment wastewater and saturating it with air. A 75 Hp pump was used
to recycle approximately 520 gpm of treated wastewater. A 10 Hp compressor
pressurized the saturated wastewater to approximately 60 to 80 psi.
Release of this pressurized stream into the flotation chamber at
atmospheric pressure produced the bubbles needed for flotation.

The skimmer mechanism in the DAF was operated intermittently. The
skimmer removed floating oil and suspended solids to a slop tank located
next to the DAF's. Usually the skimmer was operated less than one hour
per shift (3 shifts per day). The capacity of the slop tank was a
factor considered by the operators in determining use of the skimmer.
0i1 and solids collected in the slop tank were removed periodically by a
vacuum truck and disposed at a landfarm operated by Chevron.
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As mentioned above, only one DAF was operating at the time of the
test. The operators manual for the ETP at Chevron stated that when one
treatment train was down, higher o0il content may be expected in effluent
leaving the DAF. To compensate for this, it was recommended that the
polyelectrolyte dose be increased, feed to the DAF be minimized, and
excess 0il entering the equalization tank be skimmed off by a vacuum
tank. Operators did not find it necessary to implement any of these
strategies while the second DAF was down.

Effluent from the DAF's converges into a single trunkline which
directs the wastewater to the equalization basin. The equalization
basin is a large, rectangular tank (116 feet x 160 feet) with a capacity
of 1.51 million gallons. Fifty-four static aerators are used to maintain
aerobic conditions in the wastewater. Normal air flow from the aerators
is 800 scfm. Under usual conditions, Chevron would expect little free
oil at this stage of treatment. If floating oil is present, it is
removed by vacuum trucks.

The principal purpose of the equalization basin is to maintain a
wastewater flow which is consistent in quantity and quality entering the
biological treatment system. Dual activated sludge tanks follow
equilization, each with a capacity of 900,000 gallons. Normal flow of
wastewater to each of the activated sludge tanks is 880 gpm (not including
recycle). Bio-oxidation takes place with the help of 230 static aerators
in each tank. Normal air flow is 5520 scfm. Maintenance of consistent
quantity and quality wastewater enhances bio-oxidation by providing a
stable environment where micro-organisms can thrive.

Following each activated sludge tank is a clarifier 80 feet in
diameter and 13 feet deep. Wastewater is introduced into the clarifier
through a center well 28 feet in diameter. Entrance through the center
well reduces the velocity of the influent and creates a quiescent stage
which allows for optimal settling of the solids. Polyelectrolyte can be
added to enhance settling but Chevron was not adding these chemicals
during the test period. Settled sludge in the clarifier contains micro-
organisms which are valuable to the activated sludge process. Therefore
some of the sludge is returned to the activated sludge tanks to maintain
effective bio-oxidation. Excess sludge is directed to sludge thickening
tank, the sludge digestor, and is then removed to the refinery landfarm.
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Finished water from the clarifier is sent to the refinery forebay
for discharge to Santa Monica Bay. The forebay is a large, buried tank
with a volume of 634,000 gallons. The average flow of effluent from the
forebay is 4500 gpm. Wastewater from both the segregated and unsegregated
systems is discharged at this point.

3.3 UNSEGREGATED SYSTEM

The unsegregated system is comprised of the #2 API separator and
the induced air flotation system (IAF). Four trunklines collect wastewater
from different sections of the refinery and empty into the separator.

The main contributors of wastewater to this system are cooling tower
blowdowns, boiler blowdowns, pump gland flushwater, and stormwater.
Overflow from the segregated system can also be directed to this separator.
The unsegregated system is also shown in Figure 3-1.

The #2 separator is the largest separator at Chevron with a capacity
of 2.05 million gallons. The normal flow of wastewater to this separator
is 3000 gpm. Nominal residence time is 11 hours but this varies
substantially due to short-circuiting of wastewater through the separator.
Actual residence time of 3-4 hours are more realistic. The separator is
divided into 5 sections; A, B, C, D, and E. Sections A, B, and C comprise
only one-third of the total separator volume but remove the majority of
the o0il. From these sections, wastewater flows to section D and E
through port holes and under curtain walls. OQutfall from sections D
and E enters a collection box where it is pumped to the IAF.

The #2 separator is completely covered with concrete panels. The
joints are caulked and breather valves protect the roof against excessive
vacuum or pressure. Any section of the separator can be taken out of
service for repairs. Diversion boxes on each trunk allow wastewater to
be diverted to the #4 separator should a major upset occur in the section
of the refinery served by the trunkline. During the test, wastewater
from one trunkline was being diverted to the segregated system.

The IAF was installed in 1981 as part of the refinery effluent
compliance plan. The unit is a WEMCO Model 144X capable of treating a
maximum of 5000 gpm of wastewater. At Chevron, average flow is
approximately 3000 gpm but fluctuations can result, particularly following
storms. An example of an IAF system is shown in Figure 3-2.
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The IAF was installed to remove insoluble wastewater contaminants
such as oil, coke, catalyst fines, and precipitant metal. A1l forms of
unsegregated water flow to the IAF with the exception of effluent from
the #1 water treater which is Tow in jnsoluble contaminants. This
wastestream is mixed with the effluent from the IAF and sent to the
forebay for discharge.

Polyelectrolyte can be added to the IAF to enhance o0il removal. By
design, this addition would be made only if effluent 0il concentrations
were observed to be high. During the test period no chemical addition
was necessary.

Final disposal of all refinery wastewater is through the forebay.
As mentioned above, both segregated and ursegregated wastewaters converge
at this point. The forebay was constructed in 1958 and is a buried
concrete structure with a volume of 634,000 gallons. Average wastewater
flow is 4,500 gpm with the nominal residence time being approximately
2 hours. If required, final oil skimming is performed at the forebay
before discharge to the Santa Monica Bay.

3.4 VWASTEWATER MONITORING SYSTEM

Chevron employs a wastewater monitoring system which is designed to
detect process upsets as quickly as possible. Numerous sample points
are located throughout the drain system and water from five primary
sample points is collected each shift. Samples are analyzed for
temperature, pH, sulfides, ammonia, phenols and oil concentration.
There is one primary sample point located in each trunkline of the drain
system. These sample points are designated SP-401 (segregated system),
SP-201, SP-202, SP-203, and SP-204 (unsegregated system). If samples
from any of the primary points exceed specification for a given parameter,
further samples are taken in the trunkline to isolate the source of the
upset. Remedial action to correct upsets may include diversion of an
unsegregated trunkline to the segregated system or an increase in residence
time for wastewater in tank T-190 preceding the ETP. Information acquired
through the sampling program is reported each shift in the effluent
turnover report.



Operating parameters and wastewater characteristics are also recorded
for the various processes in the ETP and IAF systems. These are reported
in the turnover report along with the information mentioned above. This
allows Chevron to monitor NPDES compliance parameters on a regular
basis.

3.5 ODOR CONTROL SYSTEM

Since the Chevron refinery is located in a densely populated area,
efforts are made to control odorous air emissions. Al1 facilities in
the wastewater system that handle oily wastewater are provided with
covers and in some cases, odor control devices are also used. Specific
odor control techniques for the wastewater system will be discussed
below.

3.5.1 IAF System

The WEMCO IAF is designed to be gas tight. There are eight access
doors located on the unit and each door is gasketed and can be tightly
sealed. Plant utility air can be introduced to the vapor space at the
effluent end of the IAF. By design, the pressure of the utility air
would be slightly greater than that found in the vapor space of the IAF.
This would allow clean air makeup to be continually fed to the unit
while accumulated hydrocarbons are forced out. The gaseous emissions
are directed to two 55-gallon drums of activated carbon. During the
test, only one drum was connected to the outlet pipe. The activated
carbon drums are supplied by Calgon and hold 150 1bs of carbon. The
estimated life span of a drum is four to six months.

After installing the IAF, Chevron evaluated the effectiveness of
the odor control system. Because the hydrocarbon concentration in the
IAF remained well below the Tower explosive 1imit the use of utility air
for purging was discontinued. This removed a potential source of odor
problems and decreased maintenance of the carbon drums.

Additional odor control devices were used on equipment associated
with the IAF. Activated carbon stacks were located on the roof of the
clarifier and oily sludge sump. The clarifiers received oil skimmings
and sludge from the IAF. Settled sludge was directed to sludge treatment
facilities and any floating oil was recycled to the #2 API. The carbon
stacks prevented any odors from being emitted from these tanks.
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3.5.2 Effluent Treating Plant

Extensive odor control measures have been taken by Chevron in the
ETP. The fuel tanks, flash mix tanks, and dissolved air flotation tanks
are all covered with vapors vented to an activated carbon bed. A diagram

of this system is shown in Figure 3-3.

The covers on the tanks in the ETP are not air tight but are provided
with ventilation holes. The cover of each flash mix tank has three 3-inch
diameter ventilation holes and 1 inspection door. The cover of each
flocculation tank has ten 3-inch ventilation holes and three inspection
doors. Further, the cover on each dissolved air flotation tank has 22
3-inch ventilation holes and three inspection doors. As shown in
Figure 3-3, each tank is connected to the vapor recovery system by
fiberglass reinforced piping. Two blowers (one operating, one 100 percent
spare) rated at 4000 cfm create a vacuum within the system which draws
VOC emissions and ventilation air from each tank. The approximate
amounts of air drawn from each tank are shown in the figure. Ventilation
air accounts for nearly 98 percent of the air flow to the carbon beds.

Before entering the carbon beds, air passes through demister pads
to remove excess moisture and a preheater which can raise the air
temperature 5-10°F. The preheater is a finned tube exchanger with plant
steam used as the heat source.

There are two activated carbon beds which receive vapors from the
flash mix, floc, and DAF tanks. Only one bed is on line at any time.

The dimension of each carbon bed is 12'x12'x4' high. Activated carbon
particles range from 1/16 to 3/16 inches in size. By design, the expected
1ife of the activated carbon is four to five weeks. Carbon replacement
times vary, however, since breakthrough at the beds is determined by

odor detection. The primary purpose of the carbon beds is odor control,
and therefore, the beds are only changed if significant odors are detected
by the operators.

A similar odor control system is used on the equalization tank.

The equalization tank has 13 8-inch ventilation holes located on one

side of the basin. Eight outlet ports are located on the opposite side.
Fiberglass reinforced piping connects the outlet ports to dual activated
carbon beds identical to those described above. Two blowers (one operating,
one 100 percent spare) rated at 4000 cfm create a vacuum which draws
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vapors to the carbon beds. Operation of the carbon beds is the same as
that described above. Only one bed is on line at a given time and
carbon replacement is based on odor detection. The odor control system
for the equalization tank is shown in Figure 3-3.

3.5.3 Process Upsets During Test

Gaseous VOC emissions from the DAF and equalization tanks were
monitored during the test period. Monitoring ports were installed in
the fiberglass reinforced piping which carried the gaseous vents of
these tanks to the activated carbon beds. Gaseous emissions from the
floc tanks and flash mix tanks added a small quantity of flow to that
being drawn from the DAF. Only one DAF train was in operation during
the test. However, the blowers were still drawing fiow from the DAF
train not in service. Flow measurements established that the out of
service train was having no effect on the flow of gases from the operating
DAF.

Process upsets could be monitored with the assistance of the
wastewater treatment plant operators at Chevron. Normal operating
practice called for process unit operators to inform the treatment plant
when an upset had occurred in the plant. An upset would include any
event which could potentially disrupt the biological treatment processes
or result in a failure to meet NPDES requirements. Examples of upsets
include excessive acidic or caustic wastewater entering the drain system,
or sudden surges of oily wastewater.

Due to the design of the effluent treating plant, most process
upsets are easily controlled. Tank T-190 serves to equalize the quantity
and quality of wastewater flowing to the ETP. Therefore, the influent
wastewater to the DAF remains relatively constant. A few minor process
irregularities were reported during the testing period but Tittle, if
any, change was observed in the VOC concentration of the DAF vent.

Operational practices of the DAF did result in abrupt changes in
gaseous VOC emissions as recorded by the continuous monitoring equipment.
As discussed earlier, the skimmer mechanism was operated only
intermittently. Because of this, an oil film was allowed to build up on
the surface of the flotation chamber. This o0il film acted to suppress
VOC emissions from the unit. When the skimmer was turned on, the oil
film was removed and VOC were released into the vapor space of the
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flotation chamber. The continuous monitoring equipment recorded a
sudden increase in VOC concentration which gradually reached a maximum
level. When the skimmer was shut down, VOC concentrations returned to
the Tevel observed before skimming.

Tables 3-2 and 3-3 summarize the major parameters characterizing
wastewater flow to and from the DAF and IAF systems. The data given
were acquired from the refinery effluent turnover reports compiled
during each shift by Chevron operators. For the DAF (Table 3-2),
fluctuations in influent waste quantity, temperature, pH, and oil
concentration was observed. The quantity of wastewater flowing to the
DAF varied from 1400 gpm to 2000 gpm. Temperature of the influent
wastewater ranged from 72°F to 96°F while pH valued ranged from 8.1
to 10.8. In most cases, the changes in these parameters were gradual
over time. These fluctuations had 1little effect on the VOC concentrations
recorded by the continuous monitoring equipment.

Influent 011 concentrations exhibited a wide range. The lowest
concentration recorded was 47 mg/1 and the highest concentration was
420 mg/1. The fact that measurements for oil concentration are
instantaneous measurements could account for the wide range observed.

Table 3-3 summarizes the parameters characterizing wastewater flow
to and from the IAF. Influent flow rates ranged from 800 gpm to 3780 gpm.
The recording device that measures flow to the IAF was malfunctioning
during the test and the flow rates given are based on the estimated
effluent from the #2 API separator. Wastewater temperatures ranged
from 90°F to 106°F. This temperature range is higher than that for DAF.
The DAF inlet temperatures would be expected to be lower because of the
effect of Tank T-190 which acts as a holding tank.

Influent 0il concentrations to the IAF ranged from 12 mg/1 to
60 mg/1. These low concentrations would be expected since the IAF
handles relatively non-oily wastewater. As with the concentration
observed in the DAF influent, the range of concentrations observed may
be due in part to sampling techniques.

3-14



Gt-€

Table 3-2. SUMMARY OF REFINERY EFFLUENT SYSTEM TURNOVER - DISSOLVED AIR FLOTATION SYSTEM

#4 AP] DAF DAF
effluent ofl DAF influent ofl effluent oil Recycle Dissolved air
Date Shift (mg/1) influent GPM °F pH {mg/1) (»g/1) rate (GPM) (CFM)
7-25 1 220 1600 92 8.6 410 115 530 1.5
2 240 2800 93 8.9 205 110 525 1.5
3 98 1800 88 9.3 190 90 530 1.6
7-26 1 120 1800 87 9.2 213 135 540 1.3
2 290 1900 92 9.3 175 110 530 1.5
3 79 1800 86 9.6 180 110 540 1.6
71-27 1 210 1900 87 9.2 100 15 540 1.3
2 -—- 1800 92 9.2 160 110 540 1.5
3 48 2000 88 9.3 260 30 520 1.8
7-28 1 110 1900 88 9.3 200 20 530 1.5
2 240 1600 93 9.6 240 95 530 1.5
3 200 1600 7% 9.5 250 50 550 1.5
7-29 1 300 1500 89 9.4 300 60 530 1.4
2 270 1600 95 9.8 250 20 . 530 1.5
3 260 1600 75 9.9 310 200 550 1.5
1-30 1 -—- o= e ae= -—- - .- ---
2 71 2000 %0 8.9 110 40 540 1.6
3 220 2000 91 8.7 240 150 540 1.7
7-31 1 210 2000 91 8.6 260 140 ) 540 1,7
2 93 2000 95 8.6 180 80 o= i
3 210 1800 75 8.5 260 150 550 1.5
8-1 1 320 1800 89 8.9 180 85 520 1.5
2 125 1800 94 8.9 190 88 540 1.6
3 260 2000 9 8.8 180 94 530 1.5
8-2 1 160 1600 88 8.8 47 43 520 1.5
2 210 1800 93 9.4 280 95 , 530 1.6
3 120 1800 88 9.9 320 78 530 1.5
8-3 1 120 1900 88 9.4 120 29 520 1.5
2 175 1900 93 9.4 210 0 530 1.6
3 90 2000 87 9.5 260 38 ’ 530 1.5
8-4 1 130 1900 9 9.1 140 54 ‘ 520 1.5
2 260 2000 75 10.1 330 210 525 1.5
3 100 ' 2000 88 10.8 76 50 520 1.5

(continued)
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Table 3-2. Concluded

4 AP DAF DAF .
effluent ofl DAF influent oi effluent oi} Recycle dissolved alir
Date Shift (mg/ 1) influent GPM °F  pH (mg/1) (mg/1) rate (GPM) (CFM)
8-5 1 130 1900 90 9.0 86 19 520 1.5
2 200 1900 78 9.0 190 100 525 1.5
3 90 2000 85 9.3 106 k)| 520 1.5
8-6 1 180 2000 94 9.0 150 71 530 1.6
2 280 2000 78 8.6 220 110 525 1.5
3 110 2000 85 8.6 94 42 530 1.5
8-7 1 100 2000 9% 8.3 180 88 530 1.6
2 260 2000 75 8.1 210 160 ' 525 1.5
3 83 1600 92 8.3 260 110 530 1.6
8-8 1 89 1600 95 8.3 140 110 530 1.6
2 180 1600 72 8.2 190 100 525 1.5
3 180 1400 91 9.0 100 34 520 1.5
8-9 1 120 1400 95 8.5 120 44 520 1.6
2 120 1600 88 8.2 400 68 530 1.6
3 —— 1800 89 8.4 290 50 510 1.5
8-10 1 68 1800 94 8.5 130 64 520 1.6
2 240 1800 87 8.5 55 24 510 1.5
3 200 1800 91 8.6 57 23 520 1.5
8-11 1 160 1800 75 9.1 70 65 525 1.5
2 270 2000 89 8.8 420 k) 520 1.4
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